
JACOBS 
Date: 4/12/2007 

To: Paul L'Heureux, Gary Morin, Maurice Beaudoin, Mark Anderson 

Cc: W. Pencola, A. Rigassio-Smith, M. Gouveia, Project File 

From: Michael Anderson 

RE: DRAFT Conceptual Estimate – Alternative #2 – CAD Cell Approach 

Attached please find the subject draft conceptual estimate.  The estimate was prepared utilizing the 
$15 Million/year funding scenario with a 3.5% cost index.  A period of ten years was assumed for 
estimating purposes for Operation and Maintenance activities, which would likely be substantially 
greater than in previous, fully remediated scenarios. 

This estimate is solely conceptual in nature and is not based primarily upon actual costs (unlike the 
Dredging/Processing/Disposal unit rate analyses performed previously). 

As in the previous Dredging/Processing/Disposal cost estimates, based on previous Government 
direction and to maintain consistency, full scale dredging and processing pricing was assumed for the 
wetlands remediation portion (years 28-30) of the estimate. 

Among the components of this submittal are the “general basis and remedial approach” which provided 
the starting point for the cost estimate.  It should be noted that these initial assumptions were revised as 
needed during further refinement and review of the cost estimate. 

Lastly, it should be noted that the net present value, as in the previous estimates, was calculated with 
the assumption that the entire program would continue to be funded incrementally.  As such, the net 
present value was calculated by converting the funding required in any given year to 2007 dollars 
based on 3.5% annual inflation. 

If you have any questions please do not hesitate to call me. 
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  Detailed Draft Conceptual  Estimate – Alternative #2 

  EPA’s Assumed Approach for Alternative #2 

General Basis and Remedial Approach 

  Additional Assumptions and Questions  

Preliminary Conceptual Timeline of Activities (changed as estimate evolved)   

   



NEW BEDFORD HARBOR 
UNIT RATE ANALYSIS 

I FUNDING SCENARIO 
2.1% I 

$15 MILIYR 
2.5% 3% I 3.5% I 

TOTAL COST $ 809,169,685 I $ 888,646,062 $ 998,847,3891 $ 1,127,869,315 ~ $ 

TOTAL NET PRESENT VALUE 

TOTAL NUMBER OF YEARS REQUIRED 
TO COMPLETE UPPER HARBOR 
REMEDIATION 

TOTAL NUMBER OF YEARS REQUIRED 
TO COMPLETE REMEDIATION 

REMEDIATION 

NUMBER OF YEARS REQUIRED 
COMPLETE UPPER HARBOR 

IRE,MEDIATION 

$ 530,572,822 $ 

30 
! 

40 

11 

15 

4 

5 

534,391,608 $ 537,733,083 I $ 

30 30 
! 

40 40 

11 12 

16 17 

4 4 

5 5 

NOTE: NET PRESENT VALUE ASSUMES THAT INTEREST RATE EQUALS RATE OF INFLATION. 

541,423,832 

30 

40 

18 

4 

5 

NOTE: THE ESTIMATED COST VALUES PRESENTED IN THE TABLE ARE FOR COMPARATIVE PURPOSES ONLY 
AND SHOULD NOT BE USED FOR INDIVIDUALIZED DETAILED COST ESTIMATES. 

$ 

3.5% 

ALTERNATIVE 2 

587,297,707 

340,234,921 

N/A 

30 
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CAD 
Excavation1 

CAD 
Filling 

Alt. #2 (revised), NBH Alternatives Analysis - Nov. 2006 
1 CAD cell, cap not dredge MU17 - MU31 

Assumed approach for initial cost estimating 

T fCAD 000 

>10 ppm PCB surface layer 
(top 2' = -39,000 cy) 

Non-superfund organics 
(-93,000 cy) 

Clean sand & gravel 
( 422,000 cy) 

Bottom of CAD 

Too of CAD 

Ste 8: lace clean ca p p p 
material from port CAD cell 
(58,500 cy) 

Step 6: mechanically dredge 
MU4-MU16, MU32-37 & 
three mudflats (430,000 cy2) 
and place in CAD cell 

, , , , , , , 

Step 1: build perimeter sheetpile wall around CAD 
(with opening(s) for vessels) 

Step 2: T&D using current approach (TSCA) I 
r Step 3: T&D non-TSCA organics I 

Step 4: place -2' cap in MU17 thru MU31 
(less CAD footprint) and in non-MU area near 
Coggeshall Street (-240,000 cy) 

Step 5: build temporary -25' high, four-sided 
mound at Area C (app. 790' by 390'; 3:1 slope). 
-200,000 cy. 

Step 7: use material from temporary Area C mound to 
place a 1.5' to 2' cap at MU1 thru MU16 (200,000 cy) 

" Step 8: for the CAD cap, assume no material cost, and 
a 75/25 EPA/city cost-share for placement costs. 

1 All vegetated MUs (50,000 cy) 1-1 --.... ~I Step 9: T&D offsite disposal (no Area D) and restore 

1The CAD cell volume is based on the "Alternative 1" size in the draft 9/05 CAD cell tech. memo. 
2Table 2. Vol. and Area Report. FWEC. June 2003. MU102 assumed dredaed in 2007. 

Pg.1 of 1 
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GENERAL BASIS AND REMEDIAL APPROACH FOR DEVELOPING A 
ROUGH ORDER OF MAGNITUDE COST ESTIMATE AND SCHEDULE FOR 
EPA'S CAD CELL ALTERNATIVE 

Step 1: 

Sheets: 

Perimeter Sheetpile 

60 feet pz 38 
3500 If 

3500 If x 60 foot sheets x 38 #/foot = 7,980,000 # 
7,980,000 #/ 2000 #/ton = 4,000 tons 

Note: The Tech Memo shows -3,100 linear feet of sheetpile along the perimeter of Cell 
1. For this calculation 3,500 linear feet is assumed to account for limited additional 
linear footage and bracing (currently undefined). 

Assumed production rate = 50 feet per day Duration 70 working days 

SES has given Jacobs a quote to supply and install the sheets at a cost of $10,500,000.00. 
To complete this task a land-based operation would be required to unload and prepare 
the steel sheets. The operation would consist of the following resources: 

crane 
loader 
6-man crew 

The land-based crew would load the sheets onto flat decks and push boats would bring 
the sheets to the pile driving crew. The operation would consist of the following 
resources: 

2 cranes 
2 flat decks 
4 push boats 
20-man crew 

The sheets would be installed to depth and may need to have an additional support 
system installed to allow the cell to be fully excavated. 

Steps 2 and 3: Removal of TSCA and NON· TSCA Material 

The removal of the top 2 feet of TSCA material would be completed using the current 
hydraulic dredging approach. The removal of the next 93,000 yards of non-TSCA 
material would also follow the existing approach with a reduced disposal rate. This rate is 
$92.00 per ton. 



The crew and equipment size would remain the same as the present operation. 

Steps 4 and 5: Stockpiling and Contaminated Sediment Capping 

Steps 4 and 5 would start after the purchase of the long-term marine equipment necessary 
to implement the CAD-Cell approach described herein, and the preparation work required 
at Area C. 

Major marine equipment purchases would be required for this alternative, since some of 
the equipment needed is relatively unique due the nature of the work in a shallow harbor. 
Barges and scows would have to have a maximum of 3 to 3.5 feet of draft when fully 
loaded. Dump scows would have a 100 CY maximum capacity and would have 
approximate dimensions of 25 feet x 56 feet. The flat deck barges that would carry the 
excavators and cranes would be 27 feet x 80 feet. The push boats would be made of steel 
and have a minimum of 150 hp. It is estimated that the following equipment would need 
to be purchased to meet the required production rates: 

6 dump scows 
2 flat decks 
8 push boats 

The preparation work at the upper portion of Area C would include the demobilization of 
all SES desanding and pumping equipment. Removal of all above ground structures 
including the interior fence, pumps and catwalks located at Cell 2 and Cell 3, existing 
WWTP and sand filter. A crane would be used to dismantle the 2 RUBB buildings and 
they would be shipped off site. The existing utilities would be disconnected and capped 
below ground. All temporary storage trailers and decontamination pads would be 
removed. At the completion of this work a new drainage system will be installed around 
the outside of the stockpile area to collect stormwater runoff from the pile. This system 
would include at a minimum manholes, ADS Piping and a discharge structure to the 
nver. 

The following equipment would be needed to complete this work at Area C: 

Dozer 
Roller 
Crane 
Excavator (2) 
Loader (2) 

It would take a 20-man crew approximately 90 working days to complete this 
preparation. 

Steps 4 and 5 include stockpiling glaciofluvial sediments at Area C and spreading gravel 
(glaciofluvial sediments) as cap material in MU17-31. Approximately 422,000 yards of 



gravel will be excavated from the CAD Cell and transported for one of these two 
operations. The production rate for this work will be 100 CY per hour, and it would take 
approximately 422 working days to complete assuming 10 hours of production per day. 
The excavation of this material will be completed using a 100-ton crane with a 6-yard 
clamshell bucket. The excavated material will be placed into the scows and the scows 
will be pushed to Area C or the cap area of MU17-MU31. The material that is placed as 
a cap will be placed with a crane and a clamshell bucket. The material that will be 
stockpiled at Area C will be removed from the scows with an excavator and conveyed 
from the dock area to the top of the site. The material will be loaded into trucks and 
moved to the west end of the site to the dozer making the stockpile. 

Equipment needed to complete this task includes the following, in addition to the 
equipment, previously listed, that would need to be purchased: 

Dozer 
30-ton end dumps (2) 
100-ton crane (2) 
Excavator 
Stacking conveyor 
Loader 

A 25-man crew would also be required for this work. 

The mobilization and demobilization costs will be high due to the cranes on the water. 
The equipment will be mobilized and demobilized 3 separate times over the course of 
three years. Additional elevation control will have to be added to the cranes for 
excavation and capping. 

Step 6:Mechanical dredging 

The removal rate assumed to mechanically dredge the contaminated sediments to be 
disposed of in the CAD Cell is estimated at 500 CY per day. Therefore it is estimated 
that approximately 860 working days would be required to complete this work. 

The removal of contaminated sediments will be completed with a hydraulic excavator 
with an environmental bucket. The excavator will have GPS installed on the unit for 
improved excavation depth control. The excavated material will be placed into the scows 
and transported to the CAD cell area. The CAD cell will have a silt curtain door and an 
oil boom will be placed around the perimeter of the sheetpile. The door will be closed 
once the scow has been placed inside the cell. The material will be dumped and once the 
water has cleared the door will be opened and the scow pushed back to the excavation 
area. Due to the tides and the time it will take to move this equipment, 2 excavators will 
be used during this phase. The first will be working closer to the shore while the second 
excavator is located in the deeper water. 



Equipment needed to complete this work 

Marine equipment 
2 excavators with environmental buckets 

A IS-man crew would be required for this work. 

Step 7: Cap MUl- MU16 

The production rate for the capping operation will be the same as the excavation, 
approximately 500 CY per day. At this production rate it will take 400 working days to 
complete. 

The material used to cap MU1-MU16 will be from the clean material stockpiled at Area 
C. This material will be placed into the scows at the dock area. The loaded scows will 
be pushed to the excavator on the flat deck barge. The excavator with a clamshell bucket 
will remove the material from the scow and place it over the excavated area. This 
excavator would be the same machine that was used to excavate the material from the 
CAD Cell. 

Equipment needed to complete this work 

Marine equipment 
Excavator with clamshell bucket (2) 
Dozer 
Loader 
30-ton end dumps (2) 
Excavator 

A minimum of a 22-man crew will be needed to complete this work. At the completion of 
the capping Area C will be graded to drain. 

Step 8: Cap the CAD Cell 

This step will also include the removal of the perimeter sheetpiles. The production rate 
for capping the CAD cell is assumed to be 1,000 CY per day. This rate is increased over 
the capping of MU1-MU16 due to the reduced distance to the material stockpile and the 
increased depth of the water. At the rate of 1,000 CY per day it will take approximately 
60 working days to complete this work. The perimeter sheetpile will remain in place 
during the capping of the cell. This measure would help control the turbity during the 
capping operations. The rate of the removal of the sheets will be 75 linear feet per day, 
and at this rate it will take 42 days to remove all the perimeter sheets. As with the 
installation of the sheets, both a water based crew and a land-based crew would be 
needed. The same crews will be used to cap the cell. Due to the timing of the capping it 



is assumed that 60,000 CY of 3-inch bank run gravel will be imported to the Area C 
location to be used as capping material. The borrow material will be trucked onto the site 
and stockpiled. The stockpiled material will be loaded into the scows and transported to 
the capping area. A crane will be used to place the material. Once the cap is completed 
the same crane will remove the sheets. A second crane will be onsite to unload the sheets 
from the barge and load trucks. 

Equipment needed to complete this work is as follows: 

100-ton crane (2) 
Excavator 
Loader 
Conveyor 
Dozer 
Marine equipment 

A 21-man crew will be required. 



Step 1 

Additional Assumptions/Questions 
For the Construction of the CAD Cell 

• Engineering of sheets and support system to allow the excavation of the cell 
would be required for an accurate cost estimate for this element of the work. 

Step 2 
• It is assumed the dredge will be able to pull on the CAD cell sheets. The design 

can ensure this capability. 

Step 3 
Sampling of filter cake: 

• More samples of the filter cake will have to be taken in order to send the material 
to non-TSCA landfill. 

• Material will have to be stockpiled while waiting to be loaded. This may cause a 
storage problem at Area D that could reduce production. This estimate assumes 
no reduction in production. 

Step 4 
Covering contaminated material: 

• Will modifying the elevation of the river bottom cause adverse hydraulic effects 
such as flooding surrounding areas? Modeling needed to assess the possibility. 
This approach could increase the size of mudflats and their locations. 

• How do you ensure that the contaminated material gets covered if you place the 
cap material on the soft sediment? The material could be displaced or 
intermingled rather than covered. Pilot test needed to assess the viability of 
covering the contaminated sediments. 

• Additional cap material may be needed depending on the success of capping. 

Step 5 
• Can the Sawyer St. cells withstand the surcharge that would be caused by 

stockpiling over them? 
• Do we clean the Sawyer St. cells or remove water and cover over existing soils? 

Estimate assumes soils left in place. 
• Do we have to do something with the DDA? Estimate assumes materials are left 

in place. 
• Trailer complex will remain in place 

o Stockpile will be started on the west end of the site and move to the east 
• Utilities and foundations/slags will remain in place 
• How do we grade the site at completion? 
• Will the stockpile have to be covered? Estimate assumes no covering or dust 

control. 

Step 6 
• Can the material be hydraulically dredged and if so what are the treatment 

requirements if any? This analysis assumes mechanical dredging would be 
required by the Government. 

Page 1 of 2 



• Will the water quality monitoring remain the same? It is assumed that the 

Step 7 

push boats involved would create serious water quality issues, much worse that 
the current operation. 

• Will any long term monitoring devices have to be installed at the completion of 
the CAD cell? None are assumed in this exercise. 

Page 2 of 2 



YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5 YEAR 6 

Start to Complete Continue Complete Continue to Continue to -
install sheets; to dredge TSCAand dredge non dredge non 
sheets start to TSCA start non TSCA TSCA 

dredge TSCA material TSCA dredging 

YEAR 7 YEAR 8 YEAR 9 YEAR 10 YEAR11 YEAR 12 

Continue to Complete Purchase Start the Continue to Complete - marine excavation of excavate, excavation, ~ dredge non non TSCA 
equipment and gravel; start CAP, and CAP, and TSCA dredging 
prep Area "c" MU-17 cap stock pile stock pile 

YEAR 13 - 17 YEAR 18 - 19 
Mobilize and dredge material; Cap ofMU-1 

place into CAD cell 500 CY I day 
500 CY I day 171 days I year 

171 days I year 

YEAR 20 YEAR 21 - 24 

~ Remove sheets Excavate and 

Add cap restore wetlands 
CAD cell -

- Cost to buy and install sheets $10,500,000 
mJACOBS - Cost for non TSCA material disposal is $92 I ton 

- 20,000 cubic yards (CY) per year was used for TSCA 

- 22,500 CY per year was used for non TSCA Calculations 
- 1,000 CY per day was used for excavation 

- 500 CY per day was used for mechanical dredge New Bedford Superfund Site 

- Average crew size would be 24 people during the project 
CROBERTS 01mJ101 Figure 1 
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